Inhibition of capillary transport reserve by sodium pentobarbital anesthesia in isometrically contracting dog heart.
We tested the hypothesis that different anesthetic may produce different effects on the ability of the myocardium to recruit capillaries. The experiments were performed on the isolated hearts of five dogs anesthetized with sodium pentobarbital (Nembutal), and six dogs anesthetized with chloralose. The isolated hearts were perfused with heparinized blood at controlled flows from a support dog anesthetized with the same agent. The adaptive capacity of the heart to recruit capillaries in response to rising left ventricular pressure (LVP) was determined by measuring the permeability-surface area product. (PS) of 22Na and 51Cr-ethylenediamine tetraacetic acid (EDTA). The myocardial ability to recruit functional capillary perfusion and transport was estimated by the ratio of the PS-Na (and EDTA) obtained at a given LVP to the PS-Na (and EDTA) at LVP = 0. In chloralose-anesthetized dogs there was a gradual increase in PS as a function of LVP. At systolic LVP ranges of 60-120 mm Hg and 130-200 mm Hg, mean PS-Na ratios were 1.15 and 1.60, while mean PS-EDTA ratios were 1.10 and 1.50, respectively. In Nembutal-anesthetized dogs there was no increase in PS associated with the increases in LVP. For the same range of LVP, the mean PS ratios for both Na and EDTA varied between 1.05 and 1.18. The results show the inhibition of capillary recruitment in Nembutal anesthetized dogs for LVP of 130-200 mm Hg. They also support the concept that Nembutal inhibits the ability of the myocardium to increase blood tissue transport of nutrients in response to increased metabolic demands.